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Agenda @

Introduction

ENVI Server

ENVI Updates

Library Updates and Platform Support for ENVI and IDL
Introducing the Updated IDL Workbench!

IDL 8.8 Performance Improvements

Questions and Discussion
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Introducing ENVI Server! @
"\

Common data store for distributed
Key Benefits: processing

« Save time by running processes in parallel

* Run processes in the background in ENVI

« Take advantage of beefy machines and modern
hardware

ENVI Server

» Easily distribute processing to local servers with
common data access

e |

* No programming required! ENVI Server

Anyone with ENVI 5.6 will
be able to access ENVI
Server at no additional cost

\/

ENVI is a client for ENVI
Server, meaning we can
connect to machines used for
dedicated processing

L3HARRIS WHAT'S NEW IN ENVI 5.6 AND IDL 8.8



&

ENVI Server Use Cases

Here are a few scenarios where ENVI Server can be used

MULTITASKER DATA PROCESSOR

» Auser wants to do more than one thing at a time with ENVI « Auser has a lot of data to process
* ENVI Server lets you seamlessly run processing in the * ENVI Server lets you run multiple jobs in parallel to get through
background large volumes of data faster

* Process in parallel to take advantage of many CPUs and SSDs

SERVER-BASED-PROCESSING DEEP LEARNING

* Auser has a server with lots of data processing capabilities » Auser doesn’t have computer with a GPU good enough for deep

. . . learnin
» Use ENVI Server to run processing on network machines instead 9

of small, lightweight laptops * Use ENVI Server to run deep learning processes without needing

the hardware on your machine
» Assumes common data access
» Assumes common data access
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Accessing ENVI Server from ENVI

2 ENVI Modeler - envi-server-deep-learning.model
File Edit Code Server Help

% kal
Basic Modes

... File

- Dataset

- Aray of Values
Data Manager

. View

- lterator

- Filter terator

- Aggregatar

- Input Parameters

- Qutput Parameters

- Comment

B8 e @

i-serve L=/ Run Model in the Background

You can run processing on ENVI Server
through the ENVI Modeler or any ENVI 27| ('Mo

- Adaptive Coherence Estimator ~ e [URI] 5 files

Adaptive Coherence Estimator Using Subspace Ba N

Task dialo g - Addtive Loe Adaptve Fiter =

The red boxes on the right show you
where to run processing on ENVI Server &) QUAC - Quick Atmosphe.. — O X

Input Raster |
Sensor Type | Generic / Unknown Sensar e

Output Raster (@) File () Virual Raster

© [ Preview E| OK || Cancel
k') Run Task in the Background |
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Viewing Results

(& enwi
File Edit Display Placemarks Views] Server Help
E RS l:' & Add ENVI Server.. @ < [ Vectors v il Annotations +  Go Te

" Manage ENVI Servers
50 I_I = Cznsole - Mo stretch )10 0 [= [
Layer Manager | \
B ovenen o Use the ENVI Server Job
Console to display results

This Computer =

Job  Status Name Started Duration from ENVI TaSkS Or the ENVI

156  Completed envi-server-example July 15, 12:37 00:00:20 M Odeler

155  Completed envi-server-example July 15, 12:37 00:00:21 ¥) 3 Display results

154  Completed Untitled June 17, 851 00:00:07 #) 55 Display results Pro _tl p TO use th |S Wlth the
153 Completed QUAC - Quick Atmaospheric Correction June 17, 8:48 00:00:07 ») 5 Display results

152 Completed QUAL - Quick Atmospheric Correction June 16, 15:117 00:00:07 #) 55 Display results ENVI M Odeler’ you need to

141 Completed anvi-server-desp-learning-classification June 04, 816 00:00:51 ¥) 3 Display results use the “Output ParameteI’S”
140  Completed envi-server-example June 04, 8:14 00:00:07 #) B3 Display results node In your WOfkflOWS

139 Completed envi-server-example June 04, 814 00:00:07 ¥) 3 Display results
138 Completed envi-server-deep-learming-classification June 04, T:44 00:00:48 #) B3 Display results
137  Completed envi-server-deep-learning-classification June 03, 16:08 00:00:48 #) 55 Display results
126 Completed anvi-server-example June 03, 14:34 00:00:08 #) 55 Display results
125  Completed envi-server-deep-learning June 03, 14:24 00:10:56 ») 5 Display results
-
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How Can You Use ENVI Server? @

Distributed processing needs a
common data store

ENVI Desktop d

[—

]
ENVI

Server ¢

Additional
ENVI Server

ENVI Server inherits
any ENVI Desktop
module entitlements
that you have

Add additional ENVI
Servers to ENVI Desktop
machines to scale up the
number of concurrent
processes you can run
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How Can You Use ENVI Server?

ENVI Enterprise comes with two
ENVI Servers and includes:
— Atmospheric Correction
— Deep Learning
— Feature Extraction
— DEM Extraction

— NITF
— Crop Science

- ENVI Server
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M-
]

ENVI Server

Distributed processing needs a
common data store

\

| ENVI Desktop |




ENVI Server Need-to-know

(& Enwi
File Edit Display Placemarks Views | Server Help
=N ==l D Sk Add ENVI Server...
J? Manage EMVI Servers
50 . Mo stretch
[ Job Console \ Ctrl+]
Layer Manager B
[#f ||
EI...I"E‘I View —
b 2| Overview ]
=k Add _/9 Edit | @ Info. Remaove
oK Cancel
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m Make sure that your local system

matches any remote ENVI Servers that

you use

This includes any ENVI Modules

@ EMVI Server Information w0
File

Mame: This Computer

URL: http://localhost:9191

Description: The Geospatial Services Framework (GSF)
provides geospatial processing as a web service.

G5F Version: 2.3.1685

ENVI Version: 5.6

ENVI API Version: 3.6

IDL Version: 8.3.8

Deep Learning Version: 1.1.1

Crop Science Version: Not installed

SARscape Version: Mot installed




ENVI Server for Programmers

You can use the ENVI Server API to
run jobs and distribute processing

For example: | created a custom
ENVIServerCluster object that split up
processing between different instances
of ENVI Server and managed moving
the output rasters to my local machine
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; start up ENVI
e = envi(/HEADLESS)

; make our cluster
clus

h machines

éluster.ValidateENVIServers) /5

cluster

n_elements(indices)-
Task.INPUT_RASTER = raster[2]
task.INDEX = indices[i]

; submit our job
id = cluster.SubmitTask(task)

H wait for our j-:'--'..-: to finish and download ocur resu
cluster.WaitForJobs, /GET_RESULTS




ENVI Server: Improve Performance @

AN

A great use case for ENVI
Server is to speed up
processing or push long-
running processes to the
background

To demonstrate this, we can
adjust how we calculate spectral
indices for a Sentinel 2 scene to
optimize performance

Test Machine Details:
« Windows 10

« 12 CPUs (Intel)

« 32 GB RAM

« SSD

Performance improvements may
vary by machine and OS
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Baseline metrics for performance:
» 338 seconds to process all four spectral indices in a single process
« 200 seconds if we run two processes, each calculating two spectral indices

« 130 seconds if we run four processes, each calculating one spectral index

With four processes being fastest at 130 seconds we use about 90% of our 12
CPUs

We may have resource conflicts for accessing the same pixels of our raster in
parallel which can slow things down




ENVI Server: Optimizing Performance

A great use case for ENVI
Server is to speed up
processing or push long-
running processes to the
background

To demonstrate this, we can
adjust how we calculate spectral
indices for a Sentinel 2 scene to
optimize performance

Test Machine Details:
« Windows 10

« 12 CPUs (Intel)

« 32 GB RAM

« SSD

Performance improvements may
vary by machine and OS
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Let’s try splitting our image into four quadrants that don’t overlap so we don’t have
conflicts reading data

« 102 seconds with four processes, each processing a separate section of our
image

« With our optimized process, we take 30% of our original 338 seconds to finish




ROI Drawing Enhancements

4K Regionof nteest (R0) Tog
7 oclick File Options Help
o @

ROI Name: [ROI #1

Geometry Pixel Grow Threshold

New, simple way to
draw rectangles with
the ROI Tool

Hold down Select Polygons

for drawing

Drawn shapes can

. N LT T Iy TR
now easily be rotated BT T vi'a,.,f.-i-...,:
. Left click and
drag to move
the shape
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Introducing the Magic Wand!

The Magic Wand is accessible through
the ROI Tool and allows you to easily
label complex shapes with a single click

This example shows how, within
seconds, you can fully label a lake using
the Magic Wand
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[&) Magic Wand Parameters
Number of Seed Points: 0 2§
Bands to use | RGB v

Tile Size Use Pyramids

Threshold

"Ctrl + Left Click" to
use and open the

Magic Wand from
within the ROI Tool




Magic Wand Examples @

AN
Another use case for the Magic Wand to extract .- | s
a river from higher resolution satellite imagery - o
Tile Size Use Pyramids
k Threshold

Number of Seed Points: 0 K

Bands to use| RGB v

Tile Size Use Pyramids

Select an entire cloud in seconds by adjusting
the Magic Wand’s threshold parameter
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Four Horizontal Views
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Linked View Rotation @

A

e 1+ o et &

&K

Rotation is matched across linked views
in ENVI’s display
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New, Vector Processing Tools @

Centroids Size Filtering

—
N
?\J

-l
I?\
; vr 1‘::. | ™ .
. | s =
E/t ~J kN
— e
/f Ay ~
SEVERS A
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New, Vector Processing Tools: Smoothing @

Factor=1 — L — Factor=3 JIJ—FLK

“Smooth Vector” tool uses the
Douglas-Peucker smoothing
algorithm for polylines and
polygons

Pro-tip: For consistent results, Factor=10

make sure that your vectors
have the same units (i.e.
reproject shapefiles to the same
coordinate system)
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Publish Vectors to ArcGIS Portal

Home Cloud Detectior New Map Zachary
p— Edit FlAna Hsave~ e Pri Q
|24 Upload Vectorto ArcGISP..  — O x 5
Change Style T \
Cloud Detection
Input Vector | ----- 1% ReprojectVector_output_vectc| =
: [g m R
Portal LEL |arcgis.::u:um - |

Select a drawing style

|Ise arcgis.com to publish to ArcGIS Online

|Izsemame | V| %
Mote: usemame is case-sensitive ‘
Paseword | ,,,,,,,,,, |
-
ttem Name |CI|:||_||:| Detection | e |

Fublish Service (@ Yes ()Mo

4

7] | OK | Cancel

CANCEL

L3HARRIS WH EW IN ENVI 5.6 AND IDL 8.8




Enhanced Preview and Vector Filtering

&

ey
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i

Input Vector | 48 Reproject\Vector_output_vectc| .
Urit: Meters

Minimum Value (535 20373509645447 — £

Smaller records will be dropped.

Maximum Value wal

5 &
Larger records wil be dropped.

Output Yector | |

e [] Preview []Display resutt  |+|| OK Cancel

“Filter Vector” removes entities
based on size (area or length)
and, with the improved Preview
functionality in ENVI, view your
results in near-real-time

Pro-tip: For a consistent result
when filtering vectors, make
sure that your vectors have the
same units (i.e. reproject
shapefiles to the same
coordinate system)




New Spectral Libraries: USGS V7

f_a Spectral Library Viewer

= 9 =N

| aster (2443)
| igcp264 (139)

~u
Y

: Import v |l Export = 457 Options =

ks

1| usgs_vb (19594) : . : i : .
18- 17 i57) i

-4 4] artificial_asdirsl (228) 10
(- 4 artficial_asdhr sli (35)
Lj artificial_beckman sli (20)
Lj artificial_nicolet sli (7)
L_ti coatings_beckman sl (12)
G- 4 liquids_asdfrsli {21) 0.8
L_ri liquids_beckman.sli (3) L
L_.‘l minerals_asdfrsli (402) |
L_:i minerals_asdhr.sli (1)
L_:i minerals_asdng.sli (45)
L_:i minerals_beckman sl (433)
L_.‘J minerals_nicolet.sli (383)
L_:i organics_asdfr.shi (20)
-4 organics_asdhrsli (122)
G- 14 organics_nicolet sl (218)
Lj soils_asdfr.sli (77)

Lj soils_asdng sl (26)

-

0.6

Data Value
[

0.4

Melting_snow_m5Snwi6_(slukh) 2
4___ Seawater Coast Chl_SW1 _BECKa
"W, Propane SA-536172 78K graund
Glucose SA-G8270_ASDHRaT
Protein_soy_powder_NC?__E_E DHR
Limestone_CU02-11A_ ASDFEa
Grass Golden Dry GDS480-ASDF
LawnGrass_GDS%tb +eonst1.0_I

™~
1
s

o

Lj soils_beckman sli (73) L
Lj soils_nicolet sli (33) |
Lj vegetation_asdfr.sli (218) 02 —
E-1 4 vegetation_aviris sl (39) i
Lj vegetation_beckman sli (23)
(-1 | veg_lib (39) - 1

e

] T —— :
0.5 1.0 1.5 2.0 25
Wavelength (pm)
%: Wavelength | . Data Value v F =

A few of the new libraries shown
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in ENVI's Spectral Library Viewer




ENVI Workflow API

New ENVI API to chain together ENVI Tasks and easily create step-by-step workflows for users

» REQUIRED=!true)

.TASK = ENVITask('R
.task.scale_ factor
tput_data ty,
. SKIP _STEP = °

p for thi

= ENVIWorkflowStep()
_.i

; Displa
envi.UI.CreatelorkflowDialog, workflow

L3HARRIS WHAT'S NEW IN ENVI 5.6 AND IDL 8.8

O

Select Input Data

Input Raster | - 1= Quick Mosaic

Select Input Data
[ ] L ] L] L ]

(7] Back || Mext >>

(&) Zach's Awesome Workflow - O x

Radiometric Calibration

(®) Perform this step () Skip this step

Calibration Type | Radiance ~

Scale Factor -1 0000

Output Data Type | Int -

Ve

[&] Zach's Awesome Workflow - O X

Atmospheric Correction with QUAC

(®) Perform this step () Skip this step

Sensor Type | Generic / Unknown Sensor ~

Atmospheric Correction with QUAC

. - - ®
- L .

e [ Preview << Back || Next =>

P— ® ®
Radiometric Calibration
& [Preview << Back || Next »>
[85 Zach's Awesome Workflow - m} x
Export to TIFF

Intedeave | (Undefined) ~

Data Ignore Value I:I

Output Raster |

Export to TIFF

@& [Preview Displayresult | << Back | Finish




ENVI and IDL Updates @

/N
Updated Platform Support « Java 11
« Windows 10 (Intel/AMD 64-bit) * ANTLR, 2.7.5

» Apache Commons Logging, 1.1.3
e Chromium Embedded Framework, 79.1.35

* Macintosh 10.14 and 10.15 (Intel 64-bit)
* Linux (Intel/AMD 64-bit, kernel 3.10.0 or higher, glibc 2.17 or

higher) « CLL, 4.0.0
IDL Python Bridge now supports Python 3.7 and 3.8 * CURL, 7.66.0
: . * DXF, 2.003
ENVI 5.6 works with ArcGIS Pro versions 2.4 and 2.5; and ArcMap
versions 10.5 through 10.8 * Eclipse CVS Client, 1.4.1200.v20191210-0610
ENVI's OGC WCS support updated to 2.0.1 * HDF5, 1.10.5
: . - JPE | ith JPEG- li 2.0.
IDL has support for more video formats that it can read JPEG was replaced with JPEG-turbo library 2.0.3
e libxml2, 2.9.9

Because IDL ships with Java 11, any Java applications will need to
be recompiled

Because IDL is built with MSVC 2015 (previously it was MSVC
2010), any custom DLLs/DLMs will also need to be recompiled * Proj6.2.0

* netcdf, 4.7.1
* OpenSSL, 1.1.1d
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IDL Workbench Updated

le Edit Socurce Project Macres Run Window Help

B0 Fio~D-i% Q
8 ||E8 vbsmoothvectorgeometry.pro shapefile_access.pro &2 . B speed_test.pro =0
G'—_‘i‘/ :: ; open vector as shape object to access the entities o
15 inShp = IDLffShape(input_vector.uri)
16
17 ;get properties from the shapefile
H 18 inShp.getPr ~ty, ATTRIBUTE_INFO = attributes, ATTRIBUTE_NAMES = att » ENTITY_TYPE = Tt » N_ENTITIES = nEnt
Updated to the latest version of = i SO = reributes SIS = mter_nanes, ETITICTEE = ent e, 1
. 2@ print, 'All attributes in shapefile’

EC I I pse 21 print, attr_names
22 stop
23

- - 24 ; process each entity and get the atttribute for each entity

Workbench now includes theming 25 for i=0,nents-1 do begin
26 ;get our entitiy and attribute
27 entity = inShp.getEntity(i)

Su pport 28 attr = inshp.getA utes(i)
29

. . 3@= ; access our properties - goofy syntax access here because it is a structure in IDL
Shlps Wlth a Dark Model ;L H and,z;c’ 5—_’L|c—_u’e5,3.-.'e can ;’:é’an'n'a:ica??j access an; ‘.ag_-"w:;'j )
" 32 propl = attr.(@)

33
34 ; also access by the tag name from the structure

IDL Workbench works seamlessly 5 propa = acr.aterisuee o
36 endfor

on Mac — no need to install legacy
20 h

versions of Java _ - :

Y Command History | [£] Problems Current Directory: | C:\Users\znorman\AppData\Lecal\Temp v|'L—5 BB = 8

Writable Smart Insert 25: 25: 681 : m:

Animation showing how to enable dark mode in the new IDL Workbench
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IDL Workbench: Old vs New

IDL - C:A\Program Files\Harris\EMVIS5\IDLET\lib\graphics\plet.pro - IDL - O >

File Edit Source Project Macros Run Window Help

~ -
£ Yoot ) 4 @ @ SMAINS .

Mew Pro  New Project Open (fopy Paste

Compile Run  Stop Reset
[ Project Explorer 52 | 3% Outline | 049= Variables = = |
5 Default "
argl, arg2, arg3, COLOR=color, %
DEBUG=debug, ¥
LAYOUT=layoutIn, §
LINESTYLE=linestyle, $
SYMBOL=SYMBOL, §
18 TEST=test, $
19 THICK=thick, §
20 _REF EXTRA=ex
compile opt idl2, hidden
@graphic_error
nparams = n_params ()
hasTestEW = EEYWORD SET (test)
7 if Inmarama Am N £1 ~hasTestWW\ than £ he
IDL Console &2 | &% Command Histery Current Directory:| C\Users\zach v giE T 08

edit

Old IDL
Workbench

o
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IDL Performance: Library Updates Matter

&

AN

With library and compiler

updates, we see some general
performance improvements in
IDL 8.8 compared to IDL 8.7.3

Test Machine Details:
« Windows 10

« 12 CPUs (Intel)

« 32 GB RAM

« SSD

Performance improvements may
vary by machine and OS
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Name of Test IDL 8.7.3 Time (s IDL 8.8 Time (s

Empty for loop

Empty foreach loop

Add scalar

Take alog of a scalar
Forward and inverse FFT
Create an empty list
Create an empty hash
Multiply byte array by constant
Add constant to byte array
Multiply two byte arrays
Add two byte arrays

Add two float arrays

Shift byte array

Take alog of float array

Smooth byte array with 5x5 kernel

Smooth float array with 5x5 kernel

Generate randomu array

22.9060002
100.453
85.8540001
348.154
784.459
706.059
1994.228
1491.075
1449.155
192.885
178.386
1319.376
99.7449998
2301.942
954.929
413.789

592.908

20.3440003
97.6119999
85.3620003
324.728
712.355
653.508
1237.632
1382.138
1364.992
145.561
171.184
1277.627
79.6540003
2163.217
907.71
377.715

558.843

2.562 11.2
2.841 2.8
0.492 0.6
23.426 6.7
72.104 9.2
52.551 7.4
756.596 37.9
108.937 7.3
84.163 5.8
47.324 24.5
7.202 4
41.749 3.2
20.091 20.1
138.725 6
47.219 4.9
36.074 8.7
34.065 371




Virtual ENVI Analytics Symposium!

Learn more and register at: www.|3harrisgeospatial.com/EAS

VIRTUAL

The theme of the 2020 EAS is “The Geospatial Vision for the Next Decade.” Collecting,
analyzing and applying geospatial data is evolving at a rapid pace. EAS provides the premiere
thought leadership venue for the community of geospatial users, analysts, scientists, and
vendors to connect and explore the new trends and solutions transforming this dynamic

ecosystem.

T WILL ATTENDEES WALK AWAY WITH? .

Attendees:

= Listen to analytical thought leaders discuss the future of the industry

= Hear details of successful real-world analytical applications
= |Learn tips, tricks, and best practices for using analytics and ENVI
E N VI A N A L I I I C S = Test different products, improve technical skills, and gain new analysis

AUGUST 25-27, 2=
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http://www.l3harrisgeospatial.com/EAS

Questions and Discussion
SRR
h ~- (LT

.....

¢¢¢¢¢

Release details: https://www.I3harrisgeospatial.com/Support/Maintenance

Bill Okubo Zachary Norman L3Harris Geospatial

Product Manager Product Manager www.L3HarrisGeospatial.com
geospatialinfo@Il3harris.com

bill.okubo@]I3harris.com zachary.norman@I3harris.com | 303-786-9900
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